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A biological comparison of two sites: An ecological approach using community ecology 
metrics based on insect faunal composition 
 
ABSTRACT 
Two natural sites in the Portland urban area managed by the City of Portland’s Parks and 
Recreation Department, River View Natural Area (RVNA) and Powers Marine Park (PMP), 
were sampled to assess their insect faunal composition with the intention of determining whether 
the areas are sufficiently similar ecologically that they could potentially be managed as a single 
unit. The two areas were compared using community ecology metrics based on their respective 
invertebrate fauna. The results suggested that RVNA and PMP had statistically different 







Natural areas are vital for the conservation of biodiversity, particularly when these areas are 
located in more urbanized settings. When natural areas decline we lose components of nature 
that are essential to maintaining agriculture and ecosystems, as well those that potentially benefit 
human health (Dizney and Ruedas, 2009; Schwägerl, 2016).  As our cities continue to expand 
and push further into nature, it is important to protect, if not increase, the land that is set aside for 
parks, forests, and other natural areas.  The question of how to best care for such areas reflects a 
debate that is central to the work of many ecologists and conservation biologists.  
The manner in which protected areas are managed is of concern to local taxpayers as it 
can be much more cost–effective to manage adjacent natural areas as a single unit. The 
effectiveness of protection strategies is often assessed by analyzing loss of natural cover, 
social-ecological spillover, and population diversity of both plant and animal species (Ament & 
Cumming, 2016).  High resolution ecological data are extremely useful in assessing the 
social-ecological dynamics surrounding natural areas. 
For example, biomonitoring uses organisms in natural communities to gauge the impact 
by humans (or other) impacts on particular ecosystems. This information can then be used to 
develop and implement management plans for the studied areas. Insects are often used as 
bioindicators in these studies due to their sensitivity to environmental change. However, another 
advantage to using insects in biomonitoring includes their abundance and, in many instances, 
large population sizes (McGeogh, 1998). In addition, using plants or vertebrates for 
biomonitoring incurs a greater regulatory burden. 
The present study, the analysis of insect population density and diversity, examination of 
plant species diversity, and estimated canopy cover, in a series of randomized plots, make up the 
bulk of the data for a potential management assessment of two natural or semi–natural areas 
owned by the City of Portland: Powers Marine Park and River View Natural Area. 
Powers Marine Park and River View Natural Area are two adjacent areas split in two by a 
single busy road. Powers Marine Park lies between the Willamette River and SW Macadam Ave 
(Oregon State Road 43).  River View Natural Area is located on the west side of SW Macadam 
Ave. This road also serves as an impediment to any potential flow of organisms between sites. 
RVNA and PMP are also connected by culverts meant to act as wildlife corridors. However, it 
unclear whether there is any flow of species or movement of species through these culverts 
between the two sites. The assessment presented herein was undertaken in order to assess the 
ecological community similarity between the two sites using community ecology data. 
 
 





River View cemetery to the north, and ​SW Macadam Ave (OR 43)​ to the east.  Powers Marine 
Park is a long and narrow property of approximately 14.25 acres wedged between ​OR 43 and the 
Willamette River. The riparian floodplain is home to hardwoods and riparian adapted herbaceous 
plants. Just west of this floodplain lies a mixed coniferous–hardwood forest abutting OR 43. All 
plots from which samples were collected were within the riparian zone or at the interface 

















































Plant #  Species (common name)  Diameter (m)  Canopy Radius (m)  Canopy Area  (m​2​)  Tree Height (m) 
1  Big leaf maple  0.4386  8.5   227.0  32.6 
2  Pacific red cedar  0.1705  2.4   18.1  10.9 
3  Pacific red cedar  0.2879  0.6   1.1  14.9 
4  Big leaf maple  0.3835  6.24   122.3  24.6 
 
Table 1, continued 
5  Big leaf maple  0.5822  4   50.3  28.9 
6  Big leaf maple 
(snag) 
0.3566  0   0  19.4 
Plot 2.  Geographic coordinates: 45.456471°N, 122.671792°W, Altitude: 122m (datum: WGS84) 
Plant #  Species  Diameter (m)  Canopy Radius 
(m) 
Canopy Area (m)  Tree Height (m) 
1  Big leaf maple  53.6  10.3  333.3  39.7 
2  Big leaf maple  69.9  6.7  141.0  52.9 
3  Western hemlock   11.9  1.9  11.3  11.0 
Plot 3.  Geographic coordinates: 45.454551°N, 122.673230°W, elevation: 133m (datum: WGS84) 
Plant #  Species  Diameter (m)  Canopy Radius 
(m) 
Canopy Area (m)  Tree Height (m) 
1  Big leaf maple  24.8  8.53  228.6  28.9 
2  Douglas fir  14.9  4.35  59.4  12.5 
3  Western hemlock  89  5  78.5  42.0 



































Plant #  Species  Diameter (m)  Canopy Radius (m)  Canopy Area (m)  Tree Height (m) 
1  Pacific willow  0.267  8  200.96  9.25 
2  Pacific willow  0.332  7.1  158.29  15.64 
3  Pacific willow  0.18  3.5  38.465  6.50 
Plot 3.  Geographic coordinates: 45.454551°N, 122.673230°W, elevation 21 m (datum: WGS84) 
Plant #  Species  Diameter (m)  Canopy Radius (m)  Canopy Area (m)  Tree Height (m) 
1  Oregon ash  0.15  5.4  91.56  11.20 
2  White alder  0.339  9.3  271.58  26.64 
3  White alder  0.315  8.3  216.31  36.26 
4  White alder  0.314  10.4  339.62  17.92 
5  Black 
cottonwood 
0.424  9.06  257.73  39.10 
6  Black 
cottonwood 
0.175  0 (snag)  0  14.64 
7  Black 
cottonwood 

























































Carabidae  635  707  1342 
Curculionidae  2  2  4 
Other  22  97  119 
Diptera    66  53  119 
Hymenoptera    10  15  25 
Acari    252  30  282 
Araneae    321  111  432 
Pseudoscorpiones    9  0  9 
Opiliones    3  16  19 
Orthoptera    2  8  10 
Collembola    921  5853  6774 
Isopoda    520  23  543 
Hemiptera/ 
Hemoptera 
  24  6  30 








  24  29  53 
Other    91  41  132 
TOTAL    2957  7010  9835 
Shannon Index    0.8185  0.3031  P​ <<< 0.0001 









RVNA  152.39  43.10  86.58  268.24 
PMP  169.67  46.74  97.73  294.58 
Curculionidae 
RVNA  2.88  0.68  1.78  4.67 
PMP  2.88  0.68  1.78  4.67 
Other Coleoptera 
RVNA  7.04  2.96  2.99  16.58 
PMP  27.93  10.32  13.28  58.75 
Diptera 
RVNA  21.12  6.06  11.88  37.56 
PMP  13.88  4.88  6.87  28.02 
Hymenoptera 
RVNA  4.11  1.29  2.17  7.79 
PMP  7.20  2.34  3.68  14.07 
Acari 
RVNA  72.57  22.82  38.67  136.21 
PMP  7.85  2.85  3.80  16.23 
Araneae 
RVNA  77.04  21.72  43.83  135.39 
PMP  26.64  9.47  13.11  54.12 
Pseudoscorpiones 
RVNA  5.184  1.35  3.058  8.79 
PMP  0.00  0.00  0.00  0.00 
Opiliones 
RVNA  4.32  1.76  0.93  20.12 
PMP  11.52  3.39  6.30  21.06 
Orthoptera 
RVNA  5.76  1.36  3.55  9.34 
PMP  4.61  2.04  1.72  12.35 
Collembola 
RVNA  221.00  99.25  90.25  541.29 
PMP  1404.60  550.97  642.25  3072.00 
Isopoda 
RVNA  124.79  40.05  65.84  236.54 
PMP  8.28  2.74  4.24  16.16 
Hemiptera and 
Homoptera 
RVNA  7.68  2.68  3.80  15.54 
PMP  3.46  1.00  1.92  6.23 
 
Table 6, continued​. 
Myriapoda 
RVNA  13.20  3.92  7.30  23.87 
PMP  9.12  4.57  3.07  27.11 
Unidentified 
larvae 
RVNA  6.91  2.99  2.88  16.58 
PMP  10.44  3.97  4.79  22.75 
Other invertebrates 
RVNA  26.21  9.77  12.37  55.51 









RVNA  18,918  5,350.90  10,747  33,300 
PMP  21,063  5,802.50  1,232  36,569 
Curculionidae 
RVNA  358  84.31  220  580 
PMP  358  84.31  220  580 
Other 
Coleoptera 
RVNA  874  367.54  371  2,058 
PMP  3,468  1,281.20  1,649  7,293 
Diptera 
RVNA  2,622  752.27  1,474  4,663 
PMP  1,723  605.39  853  3,478 
Hymenoptera 
RVNA  511  160.61  270  967 
PMP  894  291.23  457  1,747 
Acari 
RVNA  9,009  2,832.30  4,800  16,909 
PMP  975  353.50  472  2,014 
Araneae 
RVNA  9,563  2,696.90  5,441  16,807 
PMP  3,307  1,176.10  1,628  6,719 
Pseudoscorpio
nes 
RVNA  644  167.69  380  1,091 
PMP  0  0.00  0  0 
Opiliones 
RVNA  536  218.76  115  2,496 
PMP  1,430  421.08  782  2,614 
Orthoptera 
RVNA  715  168.38  441  1,160 
PMP  572  253.29  213  1,533 
Collembola 
RVNA  27,439  12,321.00  11,204  67,197 
PMP  174,370  68,398.00  79,730  381,360 
Isopoda 
RVNA  15,492  4,972.00  8,173  29,364 
PMP  1,028  339.70  526  2,007 
Hemiptera and 
Homoptera 
RVNA  953  332.68  471  1,929 
PMP  429  123.77  238  773 
Myriapoda 
RVNA  1,639  486.88  906  2,964 
PMP  1,132  567.16  381  3,365 
Unidentified 
larvae 
RVNA  858  371.43  358  2,058 
PMP  1,296  493.46  595  2,824 
 
Table 7, continued​. 
Other 
invertebrates 
RVNA  3,253  1,213.00  1,536  6,891 























Differences in the insect faunal composition between sites is presumably influenced by 
differences in flora and substrate. Tree and plant species varied between PMP and RVNA. The 
PMP site is located directly next to the Willamette River in a riparian zone, and is dominated 
primarily by ​Salix lucida​. Assorted shrubs are also present, as well as an understory cover of 
herbs. The RVNA site contains coniferous and deciduous forest filled with an abundance of ​Acer 
macrophyllum​. Both RVNA and PMP contain 4 species of trees larger than 10cm in diameter. 
However, these species are mutually exclusive (Table 1 and Table 3).  Nineteen trees and plants 
species (combined) were found in RVNA and 22 were recorded in PMP, only two of which were 
the same species (Table 2 and Table 4). The greater diversity of invertebrates and also flora 
inhabiting the PMP site suggests the nutrient richness of the soil also may be different (Table 5).  
 
A statistical analysis indicates a significant difference in community ecology metrics in species 
diversity between the two sites of interest. The Shannon Diversity index quantifies diversity by 
combining number of species present in a community with abundance and summarizing them 
with a numerical value between zero and one. The value found at the PMP site, H’ = 0.304, 
indicates relatively lower diversity in comparison to the RVNA site, H’ = 0.819. However, it is 
probable that the H’ value found at the PMP site was strongly affected by a numerical dominance 
of Collembola, which numerically overpowered all the other taxa. The P value derived from the 
Hutcheson’s t-test underscores the statistically significant difference between sites. The relative 
abundance curve (Figure 1) graphically displays a fairly even level of species dominance at 
RVNA, while PMP maintains a level of high diversity but displays a curve representative of a 
higher dominance by a fewer select species. The Horn index of community overlap gave a 
calculated value of 93.46% which emphasized the similarity in insect species composition 
between the two sites.  
 
Given that the data collected indicates significant differences in their respective insect faunal 
compositions, the two sites are not ecologically identical. As a result we can conclude that they 
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